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Description 

Technical Relrl 

5 for sTmT" reiai6S l ° 3 n0Ve ' Pr0pi0phen0ne derivative havin 9 a hypoglycemic acth,rty. and processes 

Prior Art 

10 cond1?S^ll eraPy v eSSentia, , in th8 treatment 01 di8beteS ' " hen diet does not sufficiently control the 
£ ?EE? S It5 a " ° ral 3nt,diabetiC iS 3ddrti0nally USed - ^ have been used an antidiabetic bigua- 

nide compounds and sulfonylurea compounds. However, these antidiabetics have various side effects For example 
b-guanide compounds cause lactic acidosis, and sulfonylurea compounds cause signtf icant nypcfllySmia UrS3 

1S R^T 5 ; I h3 K been deVe ' 0P n0Ve ' dfU9S for tr6atment of ••*> effect 

hisi /' 6en fep0rted * at "W^tfycemia participates in the outbreak and progressive impairment of dia- 

ES^TrT ""3* ^ iS ' ChrmiC h ^ cemia •«* *» d «™ase insu^ecretion to 
T!^,^f "^stance, and as a result, the blood glucose concentration is increased so that diabetes is self exac 
erbated [cf. D,abetologia. Vol. 28, p. 1 19 (1985); Diabetes Care. Vol. 13. p. 610 (1990). etcl^ustylr^tin^ySra- 
20 Spolstole rementi0ned Setf " eXaCerbatin9 cyc,e is W"*- so that the proph^s or .JlSiSfiK 

in m ^„Tl°ir e r e !IS Y freatin9 t »P er *' oeirta ' rt is considered to excrete an excess amount of glucose directly 
into urine so that the blood glucose concentration is normalized. ' 

*. m I 0 ?'!!.' 8 8 . glycoside which e5dste in b 3 * 8 and stems of Rosaceae (e.g.. apple, pear, etc.) Recently it has been 

* EES MET? ° f Na ;t UC0Se transporter which exists onfyat cLonic memCe'of the intes- 

EL S £1 1X2 ? P " ,nh,b,tS 1,16 rena ' tubular 9,UCOSe reabsor P«°n and promotes the excretion of glu- 
cose so that the blood glucose is controlled. Based on this action of phlorizin, when the blood glucose concentration in 
diabetic animals is controlled at a normal level for a long time by subcutaneous daily administra?iono^ phfor^nbut »^h- 
oul using insulin the conditions of diabetic animals are ameliorated to be normal [cf. Journal of OwETEitaEn 
Vol. 79. p. 1510 (1987). ibid. Vol. 80. p. 1037 (1987), ibid. Vol. 87. p. 561 (1991) etc ] Investigation, 

30 con SoSir h rH P K hl0riZin * administered oral| K ™st of it is hydrolyzed into glucose and phloretin, which is the agly- 
con of phlorizin, and hence, the amount of phlorizin to be absorbed is so little that the urine glucose excretion effect of 

ESSEZT} ♦ e8 ' Ph ' 0retin ' "** " *• a9 ' yCOn ° f Ph ' 0rizin ' h3S been ^ to inhibit 25£E£ 
ES25 *T 9 "? Se transporter ' for ****** when P"'cretin is intravenously administered to rats, the glucose 

35 rZtST ^ ? d « eCr6a8ed [d - ^ V0L H P 388 < 1983 )1- ^ PW°"zin is administered for 
35 a long , time, flj JJJflrtaW effects on various tissues, and hence, phlorizin has not been used as an antidiabetic 

■£? x . dBCloses hyPoglycem 1C dihydrochalcone derivatives having an aryl group or a heterocyclic arouo 
2^ as *■* and »«yl. ^ *• 3-posrtion of the propiophenone moiety, i S aT 7 60 ,35 dSes Sm 
poundsincludrng phloretin andVor phlorizin derivatives coupled to 

as specific inhibitors of glucose absorption from the intestine 9 

40 

Brief Description of Invention 

mJ^^^S!^^ 0 "^ to **** derivatives which inhibit the renal tubular glucose 

, s , y k 6y u Sh ° W an Unne 9,UC ° Se inCreasing activit * and show a" excellent hypoglycemic activity and 

^ 9 yC ° n there ° f 8 V6ry W6ak inhlbit0ry activity of ,acilitated diffusion-type glucose transporter S 

object of the present invention is to provide a hypoglycemic agent comprising as an active ingredient a EErfm 

Sonfe r D l^ P ; eSent T" 0 " ° f 8 pharmaceutic a»y acceptable salt thereof. A further object of 
tion is to prov.de a process for preparing a propiophenone derivative of the present invention 

50 Detailed Description of Invention 

The present Invention relates to a propiophenone derivative of the formula (I]: 



55 
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OH O 



HO 



R"0 




OR' 



[I] 



15 



20 



25 



30 



35 



wherein R' is a lower alkanoyl group, and R" is a hydrogen atom, or R' is a hydrogen atom, and R" is a lower alkoxycar- 
bonyl group, or a pharmaceutically acceptable salt thereof. 

The propiophenone derivatives [I] of the present invention may be used for the purpose of the present invention 
either in the free form or in the form of a pharmaceutically acceptable salt thereof. The pharmaceutically acceptable salt 
may be an alkali metal salt, etc. 

The compounds [I] of the present invention or a pharmaceutically acceptable salt thereof may be administered 
either orally or parenterally, or may be formulated into a pharmaceutical preparation in admixture with a pharmaceuti- 
cally acceptable carrier or diluent suitable for oral administration or parenteral administration. The pharmaceutically 
acceptable carrier or diluent may be, for example, binders (e.g., syrup, gum arabic, gelatin, sorbitol, tragacanth, polyvi- 
nylpyrrolidone, etc.), excipients (e.g., lactose, sucrose, corn starch, potassium phosphate, sorbitol, glycine, etc.), lubri- 
cants (e.g., magnesium stearate, talc, polyethylene glycol, silica, etc.), disintegrators (e.g., potato starch, etc.), wetting 
agents (e.g., sodium laurylsulfate, etc.). and the like. These pharmaceutical preparations may be in the form of a solid 
preparation such as tablets, capsules, powders, granules, etc., or in the form of a liquid preparation such as solution, 
suspension, emulsion, etc., when administered orally. When administered parenterally, the pharmaceutical prepara- 
tions may be in the form of an injection preparation or an intravenous drip preparation using distilled water for injection, 
a biological saline solution, an aqueous glucose solution, etc. 

The dose of the present compound [I] varies depending on ages, weights and conditions of patients, or severity of 
diseases to be cured, but it may be in the range of 0.1 to 500 mg/kg/day, preferably in the range of 1 to 50 mg/kg/day in 
case of oral administration. In case of parenteral administration, the dose of the present compound [I] may be in the 
range of 0.01 to 50 mg/kg/day, preferably in the range of 0.1 to 10 mg/kg/day. 

The compound [I] of the present invention, wherein R' is a lower alkanoyl group, and R" is a hydrogen atom, i.e., 
the compound of the formula 



40 



45 



50 



[l-a]: 



OH O 




OR' 



[I-a] 



55 



wherein R' is a lower alkanoyl group, or a pharmaceutically acceptable salt thereof, may be prepared by reacting a 
propiophenone derivative of the formula [II]: 
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OH O 




[II] 



OR' 



/5 



SO 



25 



TrZTil 18 8 1?" 6 ' alka " oy 1 l 1 grou P- wlth an altenesuHonic acid or an arylsulfonic acid, and if desired, converting the 
product into a pharmaceutical^ acceptable salt thereof. 9 

with^f 0 " 6 r ! a °?! n ^ be anW 0Ut in 8 Suitable orsanic solven, ■ at a temperature from a room temperature to 
TJZJ^T ^ 3 J"*"*" ,rom room tem P era ture to 50-C. The organic solvent may be a^one whicS 

tSZ l^'^JT^t methan0 '' e,han01 ' * 1,16 acids and arylsuHonic acids may 

.nclude methanesulfonic acd. ethanesulfonic acid, benzenesufonic acid, p-toluenesulfonic acid, etc which are usuaX 
used .n an amount of 0.05 mole to 0.2 mole equivalent, to 1 mole of the starting compound [in * 



OH O 




[I-b] 



OH 



OH O 



45 



50 




°< Jr H °- 
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The lower alkanol used in the above reaction may be a straight chain or branched chain alkanol having 1 to 6 car- 
bon atoms, for example, methanol, ethanol, propanol, isopropanol, n-butanol, tert-butanol, etc., and may be used in an 
equimolar amount or a little excess amount to 1 mole of the starting compound [III]. The same alkanesulfonic acids and 
arylsulfonic acids as described above may be used in the reaction. 

In this reaction, a lower alkanol which is used as a reagent may also serve as solvent, but the other organic solvent 
which does not affect the reaction may be used. This reaction may be carried out usually at a temperature from a room 
temperature to with heating. 

The starting compound [II] used in the present invention may be prepared according to the following steps. 

(1) First, the acetophenone compound of the formula [IV]: 



OH O 




OR'" 



wherein FT' is a hydrogen atom or a protecting group for a hydroxy group, is condensed with an aldehyde com- 
pound of the formula [V]: 




followed by removal of the protecting groups to give the acrylophenone derivative of the formula [VI]: 



OH O 




OH 



(2) The above acrylophenone derivative [VI] is reduced to give the compound of the formula [VII]: 
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OH O 



w . 




[VII] 



75 



(3) The 4- and 6-hydroxy groups of the p-D-glucopyranosyl group of the above compound [VII] are protected to give 
the compound of the formula [VIII]: 



20 



25 



30 



R m, Q 



FT'O 




[VIII] 



35 



40 



45 



50 



55 



wherein FT" is the protecting group for a hydroxy group, and the 2- and 3-hydroxy groups of the p-D-glucopyranosyl 
group are acylated with lower alkanoyl groups, then followed by removal the protecting groups. 

The condensation reaction of the acetophenone derivative [IV] with the aldehyde compound [V], in the step (1) 
described above, may be carried out by the conventional method, for example, in a solvent (an organic sol vent such as 
methanol, ethanol, etc. or a mixture of these organic solvents and water), in the presence of a base (alkali metal hydrox- 
ides, etc.), from a temperature under cooling to a temperature with heating (especially at a temperature between 10°C 
and 30°C). 

The protecting groups for the hydroxy groups in the acetophenone derivative [IV] may be any conventional protect- 
ing groups, for example, alkanoyl groups such as acetyl group, etc., aralkyl groups such as benzyl group, etc. 

The reduction reaction of the acrylophenone derivative [VI], in the step (2) described above, may be carried out by 
a conventional method such as reduction with a metal hydride, catalytic reduction, etc. For example, the reduction with 
a metal hydride may be carried out by using a metal hydride in a solvent, and the catalytic reduction may be carried out 
by using a catalyst under atmospheric pressure of hydrogen gas in a solvent. 

In the catalytic reduction, the catalyst may be any conventional one, for example, palladium-carbon, platmurrvcar- 
bon, platinum oxide, etc. 

In the reduction with a metal hydride, the metal hydride may be any one which can reduce a double bond. However 
it may be preferable to use metal hydrides which do not reduce a ketone, for example, sodium tellurium hydride 
(NaTeH), which is prepared according to the method disclosed in Synthesis, p. 545 (1978). Sodium tellurium hydride is 
usually used in an amount of 1 to 3 mole equivalents, preferably in an amount of 1 to 1.5 mole equivalents to 1 mole 
equivalent of the compound [VI]. 

In the above reduction reaction, the solvent may be any one which does not affect the reaction, for example, an 
organic solvent such as methanol, ethanol, tetrahydrofuran, ethyl acetate, acetic acid, etc., or a mixture of these organic 
solvents and water. 

This reduction reaction may be carried out from a temperature under cooling to a temperature with heating, prefer- 
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ably at a temperature from 10°C to 30°C. 

The protecting groups for the 4- and 6-hydroxy groups of the p-D-glucopyranosyl group of the compound [VIII] in 
the step (3) may be any conventional one. However, it is preferable to use the benzylidene group or alkylidene groups 
such as isopropylidene group, etc., which are formed by combining these two protecting groups for the 4- and 6-hydroxy 
5 groups with each other. 

The acylation of the compound [VII I] with a lower alkanoyl group in the step (3) may be carried out by reacting an 
alkylcarboxylic acid corresponding to the desired alkanoyl group, a salt thereof, or a reactive derivative thereof (hereaf- 
ter these groups being referred to as alkanoylating agent), with the compound [VIII]. 

The reaction of an alkylcarboxylic acid compound or a salt thereof with the compound [VIII] may be carried out in 
io the presence or absence of a condensing agent in a suitable solvent. The reaction of a reactive derivative of the alkyl- 
carboxylic acid compound with the compound [VIII] may be carried out in the presence or absence of an acid acceptor 
in a suitable solvent or without a solvent. 

The salt of an alkylcarboxylic acid may be, for example, an alkali metal salt or alkaline earth metal salt such as 
sodium salt, potassium salt, calcium salt, etc. When a salt of an alkylcarboxylic acid is used in the condensation reaC- 
75 tion, the salt is preferably used in the reaction after the conversion thereof into a free acid. 

The reactive derivative of an alkylcarboxylic acid may be, for example, an acid haiide, an acid anhydride or an active 
ester of the corresponding alkylcarboxlic acids. 

The condensing agent may be any conventional one, for example, dicyclohexylcarbodiimide, diethyl cyanophos- 
phate, carbonyldiimidazole, N,N-bis(2-oxo-3-oxazolidinyl)phosphinic chloride, etc. 
20 The acid acceptor may be any conventional one, for example, an inorganic base such as an alkali metal hydroxide 
(e.g. sodium hydroxide, potassium hydroxide, etc.); an alkali metal carbonate (e.g. sodium carbonate, potassium car- 
bonate, etc.); an alkali metal hydrogen carbonate (e.g. sodium hydrogen carbonate, potassium hydrogen carbonate, 
etc.); an alkali metal hydride (e.g. sodium hydride, potassium hydride, etc.), or an organic base such as a tri-lower 
alkylamine (e.g., triethylamine, diisopropylethylamine, etc.); pyridine; dimethylaminopyridine; aniline; dimethylaniline, 
25 etc. 

The solvent may be any conventional one which does not affect the reaction, for example, dichloromethane, 
dimethylformamide, tetrahydrofuran, acetonitrile, pyridine, etc. 

The reaction may be carried out from a temperature under cooling to a temperature with heating, preferably at a 
temperature from -10°C to 100°C, especially at a temperature from 0°C to 50°C. 
30 The removal of the lower alkanoyl groups from the lower-alkanoylated phenolic hydroxy groups may be carried out 
by treating the compound with a base in a suitable solvent. 

The base may be any conventional one, for example, an alkali metal hydrogen carbonate such as sodium hydrogen 
carbonate, potassium hydrogen carbonate, etc. The solvent may be any conventional one which does not affect the 
reaction, for example, tetrahydrofuran, methanol, water, etc. 
35 The reaction may be carried out with heating, preferably at a temperature from 25°C to 60°C, especially at a tem- 
perature from 25°C to 40°C. 

The removal of the protecting groups for the 4- and 6-hydroxy groups of the p-D-glucopyranosyl group may be car- 
ried out in aqueous acetic acid in the presence of an alkanesulfonic acid or an arylsulfonic acid. The alkanesulfonic acid 
and the arylsulfonic acid may be the ones described above. The reaction may preferably be carried out at room temper- 
40 ature. 

The other starting oompound [III] is prepared by reacting the aryl halogenoformate such as p-nitrophenyl chlorofor- 
mate, etc. or carbonyldiimidazole, etc., with the above intermediate [VII]. 

The above reaction is carried out in a suitable organic solvent such as 2,4,6-collidine, 2,6-lutidine, pyridine, tetrahy- 
drofuran, etc., from a temperature under cooling to a room temperature. 
45 The acetophenone derivative [IV] used for preparation of the above starting compound [II] may be prepared 

(i) according to a method disclosed in Journal of Medicinal and Pharmaceutical Chemistry, Vol. 5, p. 1054 (1962), 
for example, by reacting 2',6'-dihydroxyacetophenone with 2,3,4,6-tetra-O-acetyl-a-D-gIucopyranosyl bromide in 
the presence of potassium hydroxide in aqueous acetone, or 
so (ii) for example, refluxing 2',6'-dihydroxyacetophenone and 2,3,4,6-tetra-O-acetyl-a-D-glucopyranosyl bromide in 
the presence of cadmium carbonate in toluene. 

In the present invention, the lower alkanoyl group means a straight chain or branched chain alkanoyl group having 
2 to 7 carbon atoms, for example, acetyl group, propionyl group, butyryl group, 2-methylpropionyl group, valeryl group, 
55 etc., preferably the ones having 2 to 5 carbon atoms. The lower alkoxycarbonyl group means an alkoxycarbonyl group 
wherein the aikoxy moiety is a straight chain or branched chain alkoxy group having 1 to 6 carbon atoms, preferably 
ones having 1 to 4 carbon atoms, for example, methoxycarbonyl group, ethoxycarbonyl group, propoxycarbonyl group, 
isopropoxycarbonyl group, butoxycarbonyl group, isobutoxycarbonyl group, tert-butoxycarbonyl group, etc. 
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Examples 

The following Examples and Reference Examples are the concrete explanation of the present invention but the 
present invention should not be limited thereto. 

Example 1 

2--(2,3-di-0-Acetyl-p-D-glucop^ (1000 } fe dfe . 

solved in methanol (10 ml), and thereto is added p-toluenesuHonic acid (36 mg). The mixture is stirred at 40°C for 22 5 
hours After cooling, to the reaction solution are added ethyl acetate and a saturated aqueous sodium hydrogen car- 
bonate solution, and the organic layer is obtained by separation, dried, and evaporated to remove the solvent The 
resulting residue is purified by silica gel column chromatography (solvent; chloroform-methanol) to give 2'-(2-0-aceM- 
P-D-glucopyranosyloxy)-6'-hydroxy-3-(5-benzo[b]furanyl)propiophenone(373mg). 

m.p. 152-156°C 

ESI-MS (m/z): 509 [(M+Na) + ] 

IR (nujol) cm 1 : 3450. 3350. 1750. 1630 

NMR (DMSO-dg) 8: 1 .98 (3H. s). 2.8-3. 1 (4H. m). 3.26 (1 H. m). 3.4-3.6 (3H. m). 3.72 (1 H. dd. J=5 3 1 0 2 Hz) 4 67 

u": 1' it,?."?" , 4 ' 76 (1H " *' J=82 " 9 5H2) ' S - 12 (1H ' d ' J=a1 H2 >' 5 27 < 1H - d - J =5- 4 Hz). 5.36 (IK d. J=5.5 
Hz). 6.55 (1H. d. J=8.1 Hz). 6.66 (1H. d. J=8.4 Hz). 6.88 (1H, dd, J=0.9. 2.2 Hz). 7.17 (1H, t J=8 5 Hz) 7 19 (1H 
dd. J=2.0. 8.5 Hz). 7.48 (1H, d, J=8.5 Hz). 7.51 (1H. d, J-1.6 Hz). 7.93 (1H. d. J=2.2 Hz), 10.24 (1H. s) ' 

Example 2 

2'-(4.6-OOxomethyiene-p-D-glucopyranosyloxy)-6^hydroxy-3-(5-benzo[b]furanyl)propiophenone (794 mg) is dis- 
solved in methanol (20 ml), and thereto is added p-toluenesulfonic acid (32 mg). The mixture is stirred at room temper- 
ature for 2 hours. To the reaction solution are added ethyl acetate and a saturated aqueous sodium hydrogen caibonate 
solution, and the organic layer is obtained by separation, dried, and evaporated to remove the solvent The resulting 
residue is purified by silica gel column chromatography (solvent; chloroform-methanol) to give 2 , -(4-0-methoxycarbo- 
nyl-p-D-glucopyranosyloxy)-6'-hydroxy-3-(5-benzo[blfuranyl)propiophenone (391 mg) as pale yellow foam. 

ESI-MS (m/z): 525 [(M+Na) + ] 
IR (nujol) cm" 1 : 3420, 1750. 1625 

NMR (DMSO-d 6 ) 8: 3.00 (2H, t, J=7.5 Hz). 3.2-3.6 (6H. m), 3.66 (1H. m). 3.72 (3H. s), 4.51 (1H. t, J=9 5 Hz) 4 79 
(1H. t. J=5.5 Hz). 5.06 (1H. d. J=8.1 Hz), 5.51 (1H, d. J=5.9 Hz), 5.57 (1H, d. J=5.9 Hz). 6.56 (1H d J=8 1 Hz) 
6.69 (1H, d, J=8.1 Hz). 6.89 (1 H, dd. J=0.7, 2.2 Hz), 7.21 (1 H. dd. J=1 .8. 8.4 Hz), 7.24 (1 H. t. J=8.4 Hz) 7 47 (1 H 
d, J=8.4 Hz), 7.53 (1H. d, J=1.S Hz). 7.93 (1H, d. J=2.2 Hz), 10.89 (1H, s) 

Reference Example 1 

(1) To a mixture of 2 , -(2,3,4.6-tetra-0-acetyl-p-D-glucopyranosyloxy)-6'-hydroxyacetophenone (965 mg) 
benzolb]furan-5-carbaldehyde (350 mg) and ethanol (10 ml) is added dropwise a 50% aqueous potassium hydrox- 
rie solution (2 ml), and the mixture is stirred at room temperature overnight. The mixture is evaporated to remove 
the solvent under reduced pressure, and to the residue are added water and diisopropyl ether. The mixture is 
strred, and the aqueous layer is obtained by separation. The aqueous layer is neutralized by using a 10% hydro- 
chloric acid under ice-cooling, and extracted with ethyl acetate. The resulting organic layer is washed with water 
dried and evaporated to remove the solvent to give crude 2'-(p-D-glucopyranosyloxy)-6 , -hydroxy-3-(5- 
benzo[b]furanyl)acrylophenone. v 

(2) The product thus obtained is added to a solution of sodium tellurium hydride in ethanol (1 5 ml) which is previ- 
ously prepared from tellurium (383 mg) and sodium borohydride (270 mg), and the mixture is reacted at room tem- 
perature for 2.5 hours. The insoluble materials are removed by filtration, and to the filtrate are added water and ethyl 
acetate. The mixture is stirred, and the organic layer is obtained by separation, washed with water, dried, and evap- 
orated to remove the solvent The residue is purified by silica gel column chromatography to give 2 , -(p-D-glucoo- 
yranosyloxy)-6 , -hydroxy-3-(5-benzo[b]-furanyl)propiophenone(480mg). 

(3) To a mixture of the product obtained in the above (2) (444 mg) and dichloromethane (8 ml) are added benzal- 
dehyde drmethyl acetal (304 mg) and p-toluenesulfonic acid (19 mg). and the mixture is stirred at room temperature 
tor two hours. The mixture is evaporated to remove the solvent under reduced pressure, and the resulting residue 
is dissolved in ethyl acetate. The organic layer is washed with water, dried, and evaporated to remove the solvent 
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The residue is purified by silica gel column chromatography (solvent; chloroform-methanol) to give 2'-(4,6-0-ben- 
zylidene-p-D-glucopyranosyloxy)-6'-hydroxy-3-(5-benzo[b]furanyl)propiophenone (584 mg). 

(4) The product obtained in the above (3) (578 mg) is dissolved in pyridine (5 ml), and thereto is added acetic anhy- 
dride (665 mg). The mixture is stirred at room temperature for four hours. To the reaction solution is added ethyl 

5 acetate, and the mixture is poured into a mixture of ice-10% hydrochloric acid. The mixture is stirred, and the 
organic layer is obtained by separation, washed with water, dried, and evaporated to remove the solvent to give 
crude 2'-(2 t 3-di-0-acetyl-4,6-0-benzylidene-p-D-glucopyranosyloxy^^ 
none (724 mg). 

(5) The product obtained in the above (4) (720 mg) is dissolved in a mixture of tetrahydrofuran-methanol (10 ml-10 
10 ml), and thereto are added sodium hydrogen carbonate (428 mg) and water (0.1 ml), and the mixture is stirred at 

50°C for 6.5 hours. Residual sodium hydrogen carbonate is removed by filtration, and the filtrate is concentrated 
under reduced pressure. The resulting residue is dissolved in ethyl acetate, and the solution is washed with water, 
dried, and evaporated to remove the solvent. The residue is purified by silica gel column chromatography (solvent; 
chloroform-ethyl acetate) to give 2'-(2 t 3-di-0-acetyl-4,6-0-benzylidene-p-D-glucopyranosyloxy)-6*-hydroxy-3-(5- 
15 benzo[b]furanyl)propiophenone (520 mg). 

(6) The product obtained in the above (5) (121 mg) is dissolved in acetic acid (5 ml), and thereto are added water 
(0.5 ml) and p-toluenesulfonic acid (5 mg). The mixture is stirred at room temperature for 4.5 hours, and thereto are 
added water and ethyl acetate. The mixture is stirred, and the organic layer is obtained by separation, washed with 
water, dried, and evaporated to remove the solvent. The resulting residue is purified by silica gel column chroma- 

20 tography (solvent; chloroform-methanol) to give 2'-(2,3-di-0-acetyl-p-D-glucopyranosyloxy)-6 , -hydroxy-3-(5- 
benzo[bJfuranyl)propiophenone (91 .5 mg). 

m.p. 127-129°C 

FABMS (m/z): 551 [(M+Na) + ] 

25 NMR (DMSO-d 6 ) 8: 1 .92 (3H, s), 2.00 (3H, s), 2.85-3.05 (4H, m), 3.45-3.75 (4H, m), 4.75 (1 H, t, J = 5.4 Hz), 4.87 
(1H, dd, J=8.0, 9.8 Hz), 5.09 (1H, t, J=9.7 Hz), 5.36 (1H, d, J=7.9 Hz), 5.55 (1H, d, J=5.6 Hz), 6.57 (1H, d, J=7.8 
Hz), 6.68 (1 H, d, J=8. 1 Hz), 6.88 (1 H, d, J=2.2 Hz), 7. 1 7 (1 H, d, J=9.6 Hz), 7.19(1 H, t, J=8.3 Hz), 7.48 (1 H, d, J=9.3 
Hz), 7.49 (1H, d, J=1.0 Hz), 7.93 (1H, d. J=2.2 Hz), 10.28 (1H, s) 

30 Reference Example 2 

2 -(p-D-Glucopyranosyloxy)-6 , -hydroxy-3-(5-benzo[b]furanyl)-propiophenone (1333 mg) is dissolved in 2,4,6-collid- 
ine (15 ml). The solution is chilled to -40°C with dry ice-acetone, and thereto is added dropwise a solution of p-nitroph- 
enyl chloroformate (786 mg) in methylene chloride (3 ml) under stirring. The solution is stirred at -40°C for 1 hour and 
35 45 minutes, subsequently stirred at room temperature for one hour, and further stirred at 50°C for 6.5 hours. After cool- 
ing, the reaction solution is poured into cold 10% hydrochloric acid, and extracted with ethyl acetate. The organic layer 
is washed with water, dried, and evaporated to remove the solvent. The residue is purified by silica gel column chroma- 
tography (solvent; chloroform-acetone) to give 2'-(4,6-0-oxomethylene-p-D-glucopyranosyloxy)-6 , -hydroxy-3-(5- 
benzo[b]furanyl)propiophenone (994 mg). 

40 

m.p. 70°C~ (slowly decomposed) 
FAB-MS (m/z): 493 [(M+Na) + ] 
IR (nujol) cm" 1 : 3400, 1750, 1620 

NMR (DMSOd 6 ) 6: 2.98 (2H, t, J=7.5 Hz), 3.23 (2H, m), 3.33(1H, m), 3.63 (1H, m), 4.13 (1H, m), 4.17 (1H, dd, 
45 J=8.9, 9.5 Hz), 4.25 (1 H, dd, J=9.5, 9.6 Hz), 4.47 (1 H, dd, J=5.5, 9.2 Hz), 5.21 (1 H, d, J=7.9 Hz), 5.77 (1 H, d, J=5.9 
Hz), 5.84 (1H, d, J=5.5 Hz), 6.58 (1H, d, J=8.1 Hz), 6.68 (1H, d. J=8.1 Hz), 6.88 (1H, dd, J=0.9, 2.2 Hz), 7.19 (1H, 
dd, J=1.8, 8.5 Hz), 7.24 (1H, t, J=8.3 Hz), 7.48 (1H, d, J=8.5 Hz), 7.50 (1H, d, J=1.8 Hz), 7.93 (1H, d, J=2.2 Hz). 
10.73 (1H,s) 

so Effects of the Invention 

The compounds [I] of the present invention and the pharmaceutical ly acceptable salts thereof have an excellent 
hypoglycemic activity. For example, when administered orally to rats, the present compounds described in Examples 
increased the amount of urine glucose more than 50 times as much as phlorizin did. 
55 In addition, the compounds [I] have low toxicity. Besides, the aglycones of the compounds [I], the hydrolysates 
thereof, show extremely a weak inhibitory activity against facilitated diffusion-type glucose transporter. 

Therefor, the compounds [I] of the present invention can treat hyperglycemia, by which the self-exacerbating cycle 
of glucose toxicity is interrupted, so that the compounds [I] are useful in the prophylaxis or treatment of diabetes [e.g., 
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diabetes mellitus such as insulirujependent diabetes (l-type diabetes), insulin-independent diabetes (ll-type diabetes)]. 
Claims 

1 . A propiophenone derivative of ihe formuia pj: 



OH O 




OR 



wherein R' is an alkanoyl group having 2 to 7 carbon atoms, and R" is a hydrogen atom, or R* is a hydrogen atom, 
and R" is an alkbxycarbonyl group wherein the alkoxy moiety has 1 to 6 carbon atoms, or a pharmaceutical^ 
acceptable salt thereof. 

2. The compound according to claim 1 , wherein R' is an alkanoyl group having 2 to 7 carbon atoms, and R" is a hydro- 
gen atom. 

3. The compound according to claim 1, wherein R' is a hydrogen atom, and R" is an alkoxycarbonyl group wherein 
the alkoxy moiety has 1 to 6 carbon atoms. 

4. 2'-(2<)-Acetyl-p-D^lucopyranosy^ 

5. A process for preparing a propiophenone derivative of the formula [l-a] : 



OH O 




[I-a] 



OR' 

wherein R* is an alkanoyl group having 2 to 7 carbon atoms, or a pharmaceutical^ acceptable salt thereof, which 
comprises reacting a propiophenone compound of the formula [II]: 
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OH O 




OR' 

wherein R' is the same as defined above, with an alkanesulfonic acid or an arylsurfonic acid, and if desired, con- 
verting the product into a pharmaceutical^ acceptable salt thereof. 

6. A process for preparing a propiophenone derivative of the formula [l-b]: 



OH O 




[I-b] 



OH 



wherein R" is an alkoxycarbonyl group wherein the alkoxy moiety has 1 to 6 carbon atoms, or a pharmaceutical^ 
acceptable salt thereof, which comprises reacting a propiophenone compound of the formula [III]: 



OH O 




OH 



with a lower alkanol and an alkanesulfonic acid or an arylsulfonic acid, and if desired, converting the product into a 
pharmaceutical^ acceptabl e salt thereof. 

7. A pharmaceutical composition which comprises a therapeutically effective amount of the compound as set forth in 
claim 1 in admixture with a pharmaceutical^ acceptable carrier or diluent. 

8. A use of a compound as set forth in claim 1 in the production of a medicament for prophylaxis or treatment of dia- 
betes. 



11 



EP 0 773 226 B1 



Patentanspruche 



1 . Propiophenonderivat der Forme) [I]: 




OH o 



worin R' eine Alkanoylgruppe mit 2 bis 7 Kohlenstoffatomen ist und R" ein Wasserstoffatom ist. Oder R' ein Was- 
serstoffatom und R" eine Alkoxycart>onylgruppe ist, worin die Alkoxyeinheit 1 bis 6 Kohlenstoffatome hat, Oder ein 
pharmazeutisch annehmbares Salz davon. 

2. Verbindung gemSB Anspruch 1 , worin R' eine Alkanoylgruppe mit 2 bis 7 Kohlenstoffatomen ist und R" ein Was- 
serstoffatom ist. 

3. Verbindung gemaB Anspruch 1 , worin R' ein Wasserstoffatom ist und R" eine Alkoxycarbonylgruppe ist, worin die 
Alkoxycarbonyleinheit 1 bis 6 Kohlenstoffatome hat. 

4. 2'-(2<)-Acetyl-p-D^lucopyranosylo^ 

5. Verfahren zur Herstellung eines Propiophenonderivats der Formel [l-a]: 



worin R* eine Alkanoylgruppe mit 2 bis 7 Kohlenstoffatomen ist, Oder eines pharmazeutisch annehmbaren Salzes 
davon, welches die Reaktion einer Propiophenonverbindung der Formel [II]: 



worin R' die gleiche Bedeutung hat wie oben definiert, mit einer AlkansulfonsSure oder einer ArylsulfonsSure und, 
sofern gewunscht, Uberfuhrung des Produkts in ein pharmazeutisch annehmbares Salz davon umfaBt. 

6. Verfahren zur Herstellung eines Propiophenonderivats der Formel [l-b]: 



OH O 




[I-a] 




OH O 



[II] 
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OH O 




H-b] 



OH 



worin R" eine Alkoxycarbonylgruppe ist, worin die Alkoxyeinheit 1 bis 6 Kohlenstoffatome hat, Oder eines pharma- 
zeutisch annehmbaren Salz davon, welches die Reaktion einer Propiophenonverbindung der Forme! [Ill]: 

OH 0 




OH 



mit einem niederen Alkanol und einer Alkansuffonsaure Oder einer ArylsulfonsSure und, sofern gewunscht, Uber- 
fuhrung des Produkts in ein pharmazeutisch annehmbares Salz davon umfaBt. 

7. Pharmazeutische Zusammensetzung, die eine therapeutisch wirksame Menge der in Anspruch 1 beschriebenen 
Verbindung unter Beimischung eines pharmazeutisch annehmbaren TrSgers oder Verdunnungsmittels umfaBt. 

8. Verwendung einer wie in Anspruch 1 beschriebenen Verbindung fur die Herstellung eines Medikaments zur Pro- 
phyiaxe Oder Behandlung von Diabetes. 

Revendications 

1 . D6riv6 de propiophGnone de la formule [I]. 



OH O 




OR' 

dans laquelle R' est un groupe alcanoyle ayant de, 2 k 7 atomes de carbone, et R" est un atome d'hydrogfcne, ou 
R' est un atome d'hydrogSne et R" est un groupe alcoxycarbonyle, dans lequel la moiti6 alcoxy pr6sente de 1 k 6 
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atomes de carbone, ou sel pharmaceutiquement acceptable de ce!ui-ci. 

Compost selon la revendication 1 , dans lequel FV est un groupe alcanoyle ayant de 2 k 7 atomes de carbone et FT 
est un atome d'hydrogene. 

Compost selon la revendication 1 , dans lequel R' est un atome d'hydrogene et R" est un groupe alcoxycarbonyle, 
dans lequel la moitie alcoxy presente de 1 § 6 atomes de carbone. 

2'-(20-ac^l-p-D^lu(X>pyranosyloxy)-6^ 

Proc6d6 pour la preparation d'un derive de propiophSnone de la formule [l-a] : 



OH 0 




OR' 



dans laquelle R' est un groupe alcanoyle ayant de 2 a 7 atomes de carbone, ou d'un sel pharmaceutiquement 
acceptable de celui-ci, qui comprend la reaction d'un compost de propioph6none de la formule [II]: 

OH O 




dans laquelle R' est identique d celui defini ci-dessus, avec un acide alcanesuKonique ou un acide arylsulfonique, 
et si souhaite la transformation du produit en un sel pharmaceutiquement acceptable de celui-ci. 

Proc6de pour la preparation d'un derive de propioph6none de la formule [l-b] : 
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OH O 




OH 



dans laquelle R" est un groupe alcoxycarbonyle, dans lequel la moiti6 alcoxy pr6sente de 1 & 6 atomes de carbone, 
ou d'un sel pharmaceutiquement acceptable de celui-ci, qui comprend la reaction d'un compost de propiophgnone 
de la formule [III] : 



OH O 




avec un alcanol inferieur et un acide alcanesulfonique ou un acide arylsulfonique, et si souhart6 la transformation 
du produit en un sel pharmaceutiquement acceptable de celui-ci. 

Composition pharmaceutique qui comprend une quantity thgrapeutiquement eff tcace du compost selon la reven- 
dication 1 en melange avec un v6hicule ou un diluant pharmaceutiquement acceptable. 

Utilisation d'un compost selon la revendication 1 dans la production d'un medicament pour ta propyhlaxie ou le trai- 
tement du diab&te. 
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